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REMARKS 

Claims 13-30 are pending, with claims 13-16 and 25-30 presently under examination. 
Claims 17-24 are withdrawn from consideration as being directed to a non-elected invention. 
Applicants have reviewed the Office Action mailed June 13, 2007, and respectfully traverse all 
grounds of rejections for the reasons that follow. 

Rejection Under 35 U.S.C. §112. Second Paragraph 

Claims 13, 14 and 28 stand rejected under 35 U.S.C. §112, second paragraph, as being 
indefinite allegedly because the term "other tolperisone zinalogs" is unclezir £ind because it 
includes eperisone and silperisone. 

Apphcants respectftiUy direct the Examiner's attention to page 3, lines 35-37, page 4, 
lines 21-22 and page 6, lines 22-24 of the specification as filed wherein Applicants describe 
tolperisone analogs. Applicants ftirther submit that tolperisone analogs are well known to those 
skilled in the art as pointed out in Applicants' previous response. One skilled in the art would 
therefore understand the meaning of the term as claimed. In support that such analogs were well 
known at the time the apphcation was filed. Applicants submit herewith U.S. Patent No. 
4,181,803 (Morita et al.) and U.S. Patent No. 4,528,299 (Uno et al.), attached as Exhibits 1 and 
2, for the Examiner's convenience. Morita et dl. teach how to make a number of tolperisone 
Einalogs. Described at, for example, columns 1 and 2 and at Table 1 Eire propriophenone 
derivatives which yield tolperisone analog compositions demonstrated to provide comparable 
pharmacological activity to that of tolperisone. Further, Uno et. al., teach several tolperisone 
analogs at, for example. Tables 1 and 2, and at columns 3-5. Accordingly, Applicants submit 
that tolperisone analogs were sufficiently well known at the time the apphcation was filed such 
that one skilled in the art would understand the meaning of the term. 

With respect to the assertion that the term is unclear because it includes eperisone and 
silperisone, Apphcants respectfully point out that the phrase refers to other tolperisone analogs. 
Hence, the plain language of the claims makes clear that other tolperisone analogs refers to 
tolperisone analogs other than eperisone and silperisone. 
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In light of the above remarks. Applicants respectfully submit that the rejected term is 
sufficiently clear such that the skilled artisan would understand that which is claimed. 
Accordingly, Applicants respectfully request withdrawal of this ground of rejection. 

Rejection Under 35 U.S.C. §103(a) 

Claims 13, 15 and 25-27 stand rejected under 35 U.S.C. § 103(a) as being allegedly 
unpatentable over Lobisch et al. (U.S. Patent No. 5,162,346, hereafter "Lobisch") in view of Cai 
et al. (U.S. Patent No. 6,281,211, hereafter "Cai"). Lobisch is alleged to describe the use of 
flupertine for the treatment of neuralgia (or neuropathic pain). The Examiner acknowledges that 
Lobisch fails to teach a combination therapy for such treatment, but relies on Cai to cure the 
deficiencies of Lobisch. Cai is alleged to describe the use of a sodium channel blocker in the 
treatment of neuralgia or neuropathic pain. The Examiner concludes that it would have been 
obvious to one of ordinary skill to combine flupertine with a sodium channel blocker because 
each is used for the same purpose. 

Applicants submit that in cases of obviousness, the Federal Circuit has held, the burden 
of proof in establishing a prima facie case of obviousness under §103 clearly rests with the 
Patent Office. In re Piasecki,145 F.2d 1468, 1472 (Fed.Cir. 1984). Moreover, if an Applicant's 
traversal is deemed unpersuasive MPEP 707.07(f) requires: 

Where the applicant traverses £iny rejection, the examiner should, if he or she 
repeats the rejection, take note of the apphcant's zirgument £ind zinswer the 
substance of it. 

Further, the importance of answering Applicant's arguments is illustrated in established 
case law which has held: 

[w]here the applicant urged that the subject matter claimed produced new and 
useful results. The court noted that since applicant's statement of advantages was 
not questioned by the examiner or the BoEird of Appeals, it was constrained to 
accept the statement at face value and therefore found certain claims to be 
aUowable. In re Herrmann, 261 F.2d 598, 120 USPQ 182 (CCPA 1958) See also 
In re Soni, 54 F.3d 746, 751, 34 USPQ2d 1684, 1688 (Fed. Cir. 1995) (Office 
failed to rebut apphcant's Eirgument). 
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Applicants respectfully submit that, in disagreement with the requirements of MPEP 
707.07(f) and relevant case law, the Examiner has failed to address AppUcants' previous 
arguments. Applicants have found no reasoning provide in the Office Action as to why 
Applicant's showing of a teaching away or unexpected results is insufficient to rebut the 
Examiner's rejection. The mere assertions that flupirtine and sodium channel blockers have been 
individually used for the treatment of neuropathic pain and that the combination of active 
ingredients with the same character is merely the additive effect of each individual component 
appears to be the same explanation provided in the previous Office Action. Should the Examiner 
maintain this ground of rejection Applicants respectfully request that the Office meet its burden 
by providing an explanation which particularly points out why each of Applicants' £irguments 
and showings are deemed unpersuasive. 

Applicants respectfully reassert and submit that the arguments of record are sufficient to 
show that the asserted combination would not teach or suggest the invention as claimed. As set 
forth previously, potassium channel openers and sodium channel blockers are not equivalent 
substances and each are distinct art recognized classes of materials (see Response dated March 
19, 2007, page 7, last pziragraph £ind page 8, first pziragraph) Applicants further pointed out that 
Cai teaches away from a combination of sodium channel blockers and potassium channel 
openers for neuropathic pain. In pzirticular, Cai implies that the use of sodium channel blockers 
to treat neuropathic pain is unusual. Hence one of ordinziry skill in the £irt would not have 
arrived at the claimed invention to combine the use of sodium channel blockers with another 
class of compounds to treat neuropathic pain. 

Applicants further pointed out that even if a prima facie case of obviousness were 
established, it would be rebutted by unexpected results for combination of flupertine with a 
sodium channel inhibitor, for example, tolperisone (see AppUcant's response, page 8, second 
paragraph). Applicants have shown that there is a desirable synergistic muscle-relaxing effect 
associated with administration of combinations of flupertine and toleperisone in both rats and 
mice. (See Tables 1, 2, 3, and 4 which show that the measured muscle relaxation is significantly 
higher than that calculated assuming no synergy, i.e., efficacy is super- additive). In conjunction 
with this desirable synergistic effect, Apphcants also have shown that the undesirable effects on 



SDO 84292-2.081117.0127 



AppUcation No.: 10/727,658 



motor coordination is merely additive, thus providing further benefits to the claimed 
combination. 

In Ught of the differences between the claimed combinations of channel blockers and the 
obtained unexpected results, AppUcants respectfully submit that the cited combination fails to 
lead one of ordinary skill in the art to arrive at the claimed invention. 

Claims 14, 16 and 28-30 also stand rejected under 35 U.S.C. § 103(a) over Lobisch in 
view of Cai and further in view of Applicants' alleged admission in the specification. For the 
same reasons stated above regarding the nonobviousness of Lobisch over Cai, Applicants 
respectfully submit that a rejection of these claims for obviousness would be improper. 

CONCLUSION 

In Ught of the amendments £ind remarks herein, Apphcants submit that the claims are 
now in condition for allowance and respectfully request a notice to this effect. The Examiner is 
invited to call the undersigned attorney if there are any questions. 

To the extent necessary, a petition for an extension of time under 37 C.F.R. 1 . 1 36 is 
hereby made. Please charge any shortage in fees due in connection with the filing of this paper, 
including extension of time fees, to Deposit Account 500417 £ind please credit £iny excess fees to 
such deposit account. 

Respectfiilly submitted, 

McDERMOTT WILL & EMERY LLP 

/David A. Gay/ 

David A. Gay 
Registration No. 39,200 

Please recognize our Customer No. 41552 
as our correspondence address. 



4370 La JoUa ViUage Drive, Suite 700 
San Diego, CA 92122 
Phone: 858.535.9001 DAG/DLR/Uf 
Facsimile: 858.597.1585 
Date: December 13, 2007 
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[57] ABSTRACT 
New propiophenone derivatives prepared by the reac- 
tion of propiophenone, formaldehyde and piperidine, as 
well as pharmacologically acceptable acid-addition 
salts thereof are provided, which possess improved 
pharmacological activities such as anti-tramorine and 
anti-nicotine activities superior to those of the known 
analoguous compound, llie new compounds are useful 
for the therapeutic treatment of human patient suffering 
from pathological muscular contracture, spastic paraly- 
sis due to cerebral apoplexy, spinal and cerebral palsies 
and the like. 

4 Oainu, No Drawings 
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tic paralysis due to cerebral apoplexy, spinal and cere- 
PROPIOPHENONE DERIVATIVES AND bral palsies and the like. 

PREPARATION THEREOF A still further object of the mvetition is to provide the 

novel propiophenone derivatives superior to Tolperi- 
This is a continuation, of application Ser. No. 5 sone with respect to the several pharmacological view- 
530,499, filed I>ec. 6, 1974 now abandoned. pomts. 

this invention relates to the new amino-substituted A yet further object of the invention is to provide a 
propiophenone derivatives, that is, 4'-sul»titulied 2- process for the preparation of the abovementioned new 
methyl-3-piperidino-propiophenpnes represented by the therapeutic agent effective for the treatment of patho- 
formula: '° logical muscular contracture, spastic paralysis due to 

cerebral apoplexy, spinal and cerebral palsies and the 

. . a • (D like. 

ff \ I ' \ It ^ ^ object of the invention to provide a 

R-r \*-cc— CH— CHj— N V method for the thenqieutic treatment of pathological 

\ / ^ / " muscular contracture, spastic paralysis due to cerebral 

apoplexy, spmal and cerebral palsies and the like, 
wherein R stands for a lower alkyl group havmg 2 to 3 The novel and useful propiophenone denvativ« con- 
carbon atoms, as weU as pharmacologically acceptable templated m he mvention may be prepa ^ by the 
acid-addition salts thereof, ami a pro<L> for the prepa- 20 P^°«=f «j "> » 

ration thereof. stituted propiophenone rq)resented by the formula: 

It has been found that the new compounds of the 
present mvention possess excellent anti-tremorine and > — » dD 
anti-nicotine activities and thus useful for the therapeu- / \_rn_rH -ph 

tic treatment of pathological muscular contracture, 25 ''"^ ^ 

spastic paralysis due to cerebral apoplexy, spinal and 
cerebral palsies and the like. The compounds are also a 

prominant muscular relaxant for the stiffen muscle due wherehi R stands ibr a lower alkyl group having 2 to 3 
to spinal polysynapse reflex-inhibiting action. carbon atoms, is caused to reaction with formaldehyde 

At present, 2,4'-dimethyl-3-piperidino-propiophe- 30 and piperidine. 
none hereafter called "Tolperisone" has been available Although the abovementioned chemical reaction can 
in the market as the therapeutic agent clinically used for be effected by suitably wanmng a mixture of the above- 
the treatment of spastic paralysis. The pharmacological mentioned starting materials even in the absence of a 
activities of Tolperisone rely upon its spinal polysy- reaction medium, it has been found that use of a suitable 
napse reflex-inhibiting action and anti-tremorine and 35 goivent is preferable ahd conveni«it for facilitating a 
anti-nicotme activities. finishing or working-up operation of the reaction prod- 

As the result of thorough investigations effected by ^ct. Any conventional solvent may be employed for this 
the present inventors for many years in order to dis- purpose, and above all, lower alcohpls such as metha- 
coyer' another compound or compounds havmg thera- qq]^ ethanol, propanol and isopropanol are particularly 
peutiei activities superior to those represented by Tol- « mentioned therefor. 

perisone, it has surprisingly been found that the new as to the formaldehyde as one of the reactants, there 
propiophenone derivatives represented by the formula: jj,ay preferably be employed a 30% aqueous solution of 

formaldehyde, that is, formalin, or paraformaldehyde. 
The compounds of the formula (I) supra obtamed by 

• • ■ • (0 the process of the invention, if necessary, may be con- 

J \ I ^ ' \ verted mto their pharmacologicaUy acceptable acid- 

R-T >-cx:— CH— CHz— N > additkm salts by means of a conventional method. As 

Vssrf ^ / exemplification of such acid-addition salts, there may be 

jQ mentioned those of inorganic acids such as hydrochlo- 
wherein R stands for a lower alkyl group havmg 2 to 3 nc, hydrobromic, sulfiiric and the like acids as well as 
carbon atoms, are superior to Tolperisone with respect those of organic acids such as acetic, maleic, fumanc, 
to their pharmacological activities. Tlie performance of citric, succinic, oxalic, methanesulfonic and the hke 
the present invention indeed relies upon said particular acids. 

observations. 55 Excellent pharmacological activiUes represented by 

Accordingly, an object of this invention is to provide the compounds of the present invention are shown by 
the novel therapeutic agent represented by the above- the following experiments in comparison with those of 
mentioned chemical formula (I) which is effective for Tolperisone which as previously mentioned has hith- 
the treatment of pathological muscular contracture, erto been clmically employed, 
spastic paralysis due to cerebral apoplexy, spmal and 60 EXPERIMENTS 
cer^ral palsies and the like. 

Another object of the invention is to provide a novel (a) The compounds used for the tests: 
muscular relaxant. (0 The compounds belonging to the present inven- 

A further object of the invention is to provide a thera- tion: 
peutic agent having spinal polysynapse reflex-mhibitOry 65 4'-ethyl-2-methyl-3-piperidino-propiophenone hydro- 
activity, anti-tremorine and anti-nicotine activities and chloride heremafter-called "Compound A"; 
the like adq)table for the treatment of human patient 4'-n-propyl-2-methyl-3-piperidino-propiophenone by- 
suffering from pathological muscular contracture, spa*; drochloride hereinafter-called "Compound B"; and 
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4'-isopropyl-2-methyl-3-piperidino-pFopiophenone hy- 
drochloride hereinafter-called "Compound C". 
(2) The compounds used for control: 
Tolperisone hydrochloride, i.e., 2,4'-dunethyl-3- 

piperidino-propiophenone hydrochloride hereinafter- 5 

called "Compound for control", 
(b) Methods 

Male d,d-stram mice weighmg 18 to 22 grs. were used 
for the experiments. 

Groups of each 10 mice were treated orally and intra- '° 
peritoneally with a wide range of doses of the above- 
mentioned compounds or saline. 

(1) Anti-tremorine activity: 

Antagonistic effects on the tremorine-induced tremor 
were observed as follows': " 
, Ten (10) mmutes after the intraperitoneal injection of 
the mdividual compounds under test, on one hand, and 
40 nunutes after the oral administration of said mdivid- 
ual compounds, on the other hand, 20 mg/kg of tremo- » 
rine hydrochloride were subcutaneously mjected to 
each group of the mice. The occurrence of tremor on 
the individually caged mice was visually observed 20 
minutes after the tremorine-injection. 

(2) Anti-nicotme and anti-physostigmine activities: 25 
Antagonistic effects agamst the convulsive death of 

the mice caused by the injections of nicotine, on one 
hand, and physostigmine, on the other hand, were ob- 
served as follows: 

TWrty (30) minutes after the intraperitoneal injection 30 
of the mdividual compounds under test, on one hand, 
and 60 mmutes after the oral administration of said 
individual compounds, on the other hand, 4 mg/kg of 
nicotme tartrate, on one hand, and 0.5 mg/kg of physo- 
stignune sulfate, on the other hand, were intravenously 35 
mjected to each group of the mice. The convulsive 
death, if .any, of the mice in each group was then ob- 
served. 

(3) Other activities: 

Followmg the oral admmistration of the mdividual 40 
compounds under test, changes in the gross behaviors 
of the mice were observed in particular with respect to 
the motor function and the maintenance of righting 
reflex. 

The mortality ensued during 24 hours after the oral *^ 
admmistration was recorded to determme acute toxicity 
of the compound under test on the mice. 

Additionally, anti-histamme, anti-acetylcholme, anti- 
serotonm and smooth muscle-relaxing activities of the 

"i under test were examined on isolated ^ 



: Table 1-contmued 



Compounds under Teats Compound for 



■Noeflectuplolliedose. - 

The numerals given in the followmg Table 2 indicate 
EDso values obtained from the result at the time of 30 
mmutes after the intraperitoneal injection of the individ- 
ual compounds under test. 

Table 2 ' 

rtest Compound for 



(c) Results: 

The numerals given in the following Table 1 indicate 
EDso values (in mg/kg) which were calculated 60 min- 
utes after the oral administration of the compounds 



Compounds under Teste Compound for 
ABC Control 

Anti-tremorine 

activity 32 50 118 210 

Anti-nicotine 

activity 175 135 37 450 

Anti-Physostigmine 

activity 84 150 50 400'< 

Motor Ataxia 640 800 84 800 

Acute toxicity 

(24 hours) 80O- 1000- 400- 1000- 
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As is evident from the data given in the abovemen- 
tioned Table 1, the acute toxicity of Compound B is 
almost equivalent to that of Compound under control. 
The acute toxicity of Compound A, on the other hand, 
is slightly stronger and the acute toxicity of Compound 
C is 2 to 3 times stronger than that of Compound under 
control. 

Contrary to the above criticism on the toxicity, Com- 
pounds A, B and C, as is apparent from the data given 
in Tables 1 and 2, possess the pharmacological activities 
far stronger tiian those of Compound under control. 
More precisely, Compounds A, B and C were 2 to 7 
times more potent than Compound under control on the 
anti-tremorine activity; 3 to 12 times more potent than 
Compound under control on the anti-nicotine activity; 
and 2 to 8 times more potent than Compound under 
control on the anti-physostigmine activity, all in the 
case of oral admmistration. 

In like mannra-. Compounds A, B and C wer'e 2 to 4 
times more potent than Compound under control' in' the 
anti-tremoiine and anti-nicotine activities, m the'cake of 
mtraperitoneal admmistration. 

In the further experiments on the isolated smooth 
muscle preparations, Compound under control pro- 
duced a weak smooth muscle-relaxant activity in a po- 
tency of about i tunes as compared with that exhibited 
by papaverine. 

In contrast, it is notable, too, that Compound A with 
4X 10-6 g/ml. Compound B with 10-^ g/ml and Com- 
pound C with 4x 10-7 g/nj] jjj the respective concen- 
trations that do not entirely produce anti-histamine and 
anti-acetylcholine activities, exhibited the strong 
smooth muscle-relaxant activities. The marked relaxant 
activities produced by Compounds A, B and C indeed 
are 2 to 3 times over the correspondmg activity repre- 
sented by papaverine and 3 to 10 times over the corre- 
sponding activity of Compound under control. 

(d) Summary: 

In viewpoint of the abovementioned pharmacologi- 
cal activities, it is obvious that the propiophenone deriv- 
atives specified in the present invention are superior to 
Compound under control, for example. 

Accordmgly, the specified propiophenone deriva- 
tives of the present mvention are useful for the treat- 
ment of patients suffering from diseases such as muscu- 
lar contracture,, spastic paralysis, . motor-disfunctions 
due to cerebral apoplexy, spinal and cerebral palsies, 
Parkinsonism and peripheral and cerebral vascular dis- 



4,181,803 

5 6 

ordets, stiffness of shoulder due to hypertension and the Ifawd from isopropanol and shows the melting point of 

like. m'-m'a 

Following Esamples will serve to iUustrate die em- Elementary analysis of the product presumed as 

bodimentsoftheproductionof thecompoundscontem- C18H27NO.HCI gives: 
plated in the invention, but the invention, of course, is ' 

not intoided to be limited thereby. c H N ' 

EXAMPLE 1 QUcoIateK*)! 69.7S 9.12 4.M 

Found (%); W.g6 9.21 4.2S 

Preparation of ■ 
4'-ethyl-2-methyl-3-piperidino-propiophenoae 
To 60 mis. of isopropanol, there are introduced 120 EXAMPLES 
grs. of 4-ethyl-propiophenone, 28.8 grs. of paraformal- A compound depicted in the following Table is pre- 
dehyde and 107 grs. of piperidine hydrochloride, and pared in accordance with the procedure disclosed in 
the resulting mixture is heated to reflux on an oil bath IS T 
mth stirring. The heating is continued, and when the 
reaction mixture solidifies, the state being a sign of com- 
pletion of the reaction, there are added SOO mis. of ace- 
tone thereinto. The solidified mass is pulverized by 
crush, recovered by filtration and washed witii acetone. ^ 
144 Grs. of the crude crystalline substance are thus 
obtained which are the hydrochloride of tiie purposed 
product The hydrochloride is recr^tallized from bo- 
propanol.andAereareobton«dthe«^ What is claimed is: 

having the mehmg ponrt of 170'-172 C ^ 4'-Sub8dtuted ^lnethyl-3-piperidii^o.propiophe- 

Elementary analysis of the product presumed as ... 
Ci7H25NO.Ha gives: 





Elementary Analysis 




Calculated (%) 


Molecular Fonnnla 


(Found) (%) 


R (MddDg Poiat) 


C H N 


— CH5CH5CH1 Cii)H27NO . Ha 


69.75 9.12 4.52 


(168'-169" C) 


(49.40) (9.21) (*43) 



none derivative represented by the formula: 



J-\_ f 

R-r >-CX>- CH-CH:-N > 



Preparation of 4'-isopn>pyl-2-metfayl-3-piperidino- 



wherein R stands for a lower alkyl group having 2-3 
EXAMPLE 2 caibon atoms or a pharmacologically acceptable acid- 

addition salt thereof. 
2. A 4'-sub$tituted-2-methyI-3-i»peridmo-piopiophe- 
fo 350 mis. of isopropanol. tiieie are introduced 350 >'<?'e derivative ^^ofdms ,*? clahn 1 wherem thederiv- 
iu^^ inia.ui iwprupHnui, uiracw^ ^ ^ 4'-ethyl-2-metiiyl-3-i«pendmo-propiophenone 

°ft"°P?Py'-P"^'?j!^' f? ^."^t^" or a pharmacologically accSteble ^d-addition salt 
aqueous fbrmaldehyde and 266 grs. of piperidine hydro- t|,ere(^. 

MmUe together wift 5 mb. of cracentealed hydro- 3 a 4'-substituted-2-methyi-3-piperidino-propiophe- 
chlonc acid. The resulting mixture is heated to reflux on derivative according to claun 1 wherein tiie deriv- 

an oil batii witii stirring for three hours. 5Q0 mis. of ative is 4'-n-propyl-2-metiiyl-3-piperidino-propiophe- 
acetone are then added to the reaction mixture with ^ none or a phannaoologically acceptable salt thereof, 
stirring. Crystals separate out from the reaction mixture - 4, a 4'-substituted-2-methyl-3-piperidino-propiophe- 
are recovered by filtration and washed with ac^e. none doivative according to claim 1 wherein the deriv- 
There is thus obtained the crude hydrochloride of the ative is 4'48opropyl-2-methyl-3-iHperidino-pr(qMophe- 
purposed product in a crysbilline form. The yield of tiie j. none or a phannaccdogically acceptaUe salt tboeof. 
product amounts to 440 grs. The product is recrystal- • • • • • 
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ABSTRACT 



l-(2,3-Dimethyl-4-niethoxyphenyl)-2-inethyI-3-(l-pyr- 
rolidinyl)-l-propanone and its phannaceutically accept- 
able acid addition salts, which are useful as centrally 
acting muscle relaxants in the treatment of spasticity in 
mammals including humans, process for the preparation 
thereof, and pharmaceutical composition containing 
said compound as an active ingredient. 
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EXHIBIT 2 



CH, CHj 

\ y— C0CHCH2— N 
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l-(2 3-DIMETHYL.4 MFTHOVYPHFNVT ^ 9 substituted by hydroxy group, lower alky] group, 

METOYL-S^l PTOROUmiS^S^T^^ 1°"^^' ^""^^^ ^'^^P' ^'^^ ^roup or halogen, B is a di- 

™D T^^^^^^^^ ^'°"P °^ heterocyclic group which 

AINU ANll-bPASTIC USE THEREOF contains at least one nitrogen atom and may be substi- 

The present invention relates to a novel l-phenyl-2- ' S''ris7^eS'CT°' r"^'^^^^^ 
n,ethyl-3-(l-pyrrolidinyl).l-propanone derivative ^tt^r ttn ni ^ ^'T.' ^ ' ^'""P 

which has centra] muscle relaxant activity and other l^T P'P""''"1° ^^"P' ""'^ ^' 
pharmacological activities and hence is useful as a medi- ^ Kf ? ^'^1 ^'u °' ^ Pharmaceutically ac- 
cine. ivlore particularly, it relates to l-(2,3-dimethyl-4- ,0 "^P? '^^'''^ ^'^^^'"2 aller- 

methoxyphenyl)-2-methyl-3-(l-pyrrolidinyl)-l.propa- S'c diseases 

none of the formula: The neurological disorders frequently seen in elderly 

men are hemiplegia or hemiparesis resulting from cere- 
bral hemorrhage or infarction, muscle spasm, painful 
' shoulder syndromes, low back pain, and the like. These 
I . are characterized mainly by hyperreflexia and hyperto- 

CH3O— ^ ^COCHCH2— N niaofthemuscle, the so-called spasticity. The spasticity 

also occurs in brain and spinal cord injury and is fre- 
quently observed in cerebral palsy, multiple sclerosis 
and a phannaceutically acceptable acid addition salt 20 ^"f o*er neu^^^ 

thereof, a process for the preparation thereof, a method S L toltnW 'l^ 1^ muscle relaxants 

of use of said compound as a medicine, and a pharma- f , have been prescnbed. However, 

ceutical composition containing said compound as an ""P^so"e seems to have some drawbacks such as in- 
active ingredient. sufficient potency and short duration of actions. 

The pharmaceutically acceptable acid addition salts 25 . circumstances, the present inventors have 

of the compound (I) include inorganic acid salts such as 'n'ensively studied an improved centrally acting muscle 
hydrochloride, hydrobromide, hydroiodide, sulfate, ''elaxant having potent and prolonged activity. As a 
phosphate, etc., and organic acid salts such as formate, ^^^^^ ^ *at the compound of the for- 

acetate, citrate, maleate, fumarate. tartrate, benzoate. ® ™^ * phannaceutically acceptable acid addi- 

lactate, methanesulfonate, etc. 30 ^alt thereof show the desired excellent activities. 

There have hitherto been known various l-phenyl-3- object of the present invention is to provide a 

amino- 1-propanone derivatives, for example, the fol- l-phenyl-2-methyl-3-(l-pyrroIidinyI)-l-propa- 
lowing compounds, none derivative which has excellent central muscle 

It is known that 2-methyl-l-p-methylphenyI-3- relaxant activity. Another object of the invention is to 
piperidino-l-propanone (generic name: tolperisone) is 35 provide a process for the preparation of said compound, 
useful as a centrally acting muscle relaxant [cf. Merck A further object of the invention is to provide a phar- 
Index, 9th ed., 9219 (1976)] maceutical composition containing said compound as an 

It is disclosed in U.S. Pat. Nos. 3,995,047 and active ingredient which is useful for the treatment of 
4,181,803 that I-P-C2.3 alkylphenyl-2-methyl-3- spasticity in mammals including humans, Still further 
piperidino- 1-propanone shows improved pharmacolog- 40 object of the invention is to provide use of said com- 
ical activities superior to those of tolperisone. pound for the treatment of spasticity as set forth above. 

Japanese Patent Publication No. 11,490/1965 [Chem. These and other objects and advantages of the inven- 
(^'i (1965)] discloses compounds of the tion will be apparent to persons skilled in the art from 

the following description. 
45 The compound of the formula (I) can be prepared, for 
example, by reacting l-(2,3-dimethy]-4-methoxy- 
/ phenyl)- 1-propanone with formaldehyde and pyrroli- 

COCH— CH— N dine or an acid addition salt thereof. This reaction may 

^{\s=J Rs be carried out without using any solvent, but is prefera- 

50 bly carried out in an appropriate solvent in view of easy 
wherein R, and R2 are the same or different and are ^If ration after the reaction. The solvent includes all 
each halogen atom or alkyl group, R3 and R4 are the solvents which are usually used in a Mannich reaction, 
same or different and are each a hydrogen atom or alkyl example, lower alcohols (e.g. methanol, ethanol, 

group, and R5 and Rg are the same or different and are propanol, isopropanol), aromatic hydrocarbons (e.g. 
each a hydrogen atom, aliphatic group, or combine benzene, toluene), ethers (e.g. 1,2-dimethoxyethane), 
together with the adjacent nitrogen atom to form a ring, nitroalkanes (e.g. nitromethane), acetonitrile, and a mix- 
which have an antispasmodic activity. these solvents. Formaldehyde and pyrrolidine 

Furthermore, U.S. Pat. No. 4,277.474 discloses com- usually used in an amount of one to about three 

pounds of the formula: ™oles per one mole of l-(2,3-dimethyl-4-methoxy- 

60 phenyl)-l-propanone. Formaldehyde may be used in the 
form of formalin or a polymerized substance such as 
I paraformaldehyde or s-trioxane. The reaction is usually 

A COCHCH2-B carried out at a temperature of from room temperature 

to about 130° C. for about 0.5 to 48 hours, 
wherein A is a non-substituted aryl group or aryl group 65 The compound (I) can be isolated from the reaction 
substituted by a hydroxy group, lower alkyl group, mixture and purified by conventional methods. Accord- 
lower alkoxy group, aryl group or a halogen, or non- ing to conditions of the reaction and after-treatment 
substituted benzo[b]thienyl group or benzo[b]thienyl thereof, the compound (I) can be obtained in the form of 



formula: 



V 
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a free base or an acid addition salt. When the compound 
(I) is obtained in the form of an acid addition salt, it can ; 
easily be converted into a free base by treating it with a ^ 
base such as an alkali metal carbonate or ammonia in a 
usual manner. On the other hand, when the compound 5 
is obtained in the form of a free base, it can easily be 
converted into an acid addition salt by treating it with 
an inorganic or organic acid in a usual manner. 

The starting l-(2,3-dimethyl-4-methoxyphenyl)-l- 
propanone used in the above reaction is also novel and 
can be prepared by the method as described in reference 
example hereinafter. 

The pharmacological activities of the compound (I) 
of the present invention were experimented in compari- 



TABLE 1-continued 



CiHjO— P V-COCHCH3-N 



TEST 1 

Effect on anemic decerebrate rigidity (a-rigidity) 
Anemic decerebrate rigidity is known to be a model 
ronwitrthoseo?know^^ 15 showing the abnjjrmaj^^^^^ 

have a chemical structure similar to that of the present " ' * " 

compound (I). The test compounds are shown in Table 
1, wherein the compounds 6 to 8 are all novel and are 
newly prepared by the present inventors. 



TABLE 1 



,o-hQ-. 



COCHCHj-N .HCl 



CH3 / V 

CHj-^^COCHCHj-N VhCI 

CjHs-fV-COCHCHj-N VhCI 



f3 r-\ 

■COCHCHj-N VhCI 



•COCHCHi-N VhCI 
•CH3 ^ 



COCHCHr-N Vh( 



Jap. Pat. 
Pub. No. 
11490/ 



pared according to the method of Fukuda et al [cf. 
Japan. J. Pharmacol. 24, 810-813 (1974)]. Male rats of 
Wistar strain, weighing 2S0 to 3S0 g, were used in 
groups of S animals. Under the ether anesthesia, the 
20 animal was fixed on its back. After the oesophagus and 
bilateral common carotid arteries were exposed, the 
trachea was cannulated and the oesophagus was cut 
between two placed ligatures. The occipital bone was 
exposed. The common carotid arteries were ligated 
2S bilaterally and a trephined opening was made in the 
central part of the bone. The dura matter was cut along 
the basilar artery, and the artery was cauterized with a 
coagulator of bipolar pincette electrodes (Micro-ID 
made by Mizuhoika Kogyo Co., Ltd., Japan). After the 
3° operation, anesthesia was discontinued. The marked 
rigidity occurred in the forelimbs within 15 minutes 
after the operation. 

The rat was placed on its back and the hindlimbs 
fixed. Electromyogram (EMG) was recorded by a co- 
^5 axial needle electrode inserted into the Musculus triceps 
brachii of the forelimbs. Reference electrode was in- 
serted into the hindlimb muscle. EMG activities ob- 
tained from the muscle were amplified, transformed 
into the square wave pulses with the window discrimi- 
^ nator, and fed into integrator, the out-put of which was 
amplified and recorded by an inkwriting recorder. 

The test compounds were dissolved in distilled water. 
After the EMG activities had remained stable over IS 
to 30 minutes, the test compounds were cumulatively 
5 injected at a 5-minute interval into a cannulated femoral 
vein. The doses administered were 1.25 rag/kg, 2.5 
mgAg, 5.0 mgAg, 10 mgAg and finally 20 mgAg. The 
EMG activities were expressed as a percentage of the 
pre-injection value, and the maximal effect within 5 
minutes was measured in each dose. The median effec- 
tive dose (ED50), the dose which reduced the EMG 
activity to 50%, was calculated by the method of Litch- 
field and Wilcoxon. In addition, the time from disap- 
pearance to reappearance of EMG activities after total 
dose of 20 mg/kg was expressed as the duration of the 
effect. 



H3O— ^^COCl 



60 



CH3 CH3 

:H30— /3~COCH2CH2-N 



a- 



TEST 2 

Muscle relaxant effect (Traction test) 



Traction test was used as an index of the muscle relax- 
ation. Male mice of STD-ddY strain, weighing 20 to 25 
g, were used in groups of 5 animals. The test com- 
pounds, suspended or dissolved in 0.5% tragacanth 
65 solution, were intraperitoneally administered at a vol- 
ume of 0.1 ml/ 10 g body weight, and 15 minutes after 
the administration the muscle relaxant effects were 
examined according to the method of Courvoisier et al 
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(cf. "Psychotropic Drugs", ed. by Garattini, S. and Compound No. 4 has such a very low safety index as 
Ghetti, v., Elsevier Pub. Co., Amsterdam, 1957, page 1.27 and further shows high toxicity in rats. 
373). The animal was suspended by their forelimbs on a (v) The compound of the present invention is about 6 
horizontal metal bar with a diameter of 2 mm. The rod times as potent as Compound No. 5 in the reducing 
was 18 cm above the floor. The animals which could 5 activity of a-rigidity and also about 1.9 times as long as 
not put their hindlimb on the rod within 5 seconds were the latter in the duration of action, 
judged as a positive (all-or-nothing way). The median (vi) The compound of the present invention is about 
effective dose (EDjo), the dose which caused the posi- 2.8 times as potent as Compound No. 6, which is merely 
live effects in 50% of animals, were calculated accord- different from the compound of the present invention in 
ing to the method of Litchfield and Wilcoxon. '0 that it has piperidino group instead of 1-pyrrolidinyl 
-r-p^sT -y group at 3-position, in the reducing activity of a-rigid- 
ity and also somewhat longer than the latter in the dura- 
Acute toxicity tion of action. Besides, the compound of the present 
Male mice of STD-ddY strain, weighing 23 to 25 g. '""^"I'm ^ °^ 

were used in groups of 10 animals. The test compounds, '^^v'inTh^.^n ^fi. • ■ u 

suspended or dissolved in 0.5% tragacanth solution , ^ 1 he compound of the present invention is about 

were intraperitoneally administered a? a vcJumfo S SKh™ " ""'"''^ 

ml/10 g body weight. After the administration, the mice rha^hvriV^^^^^^^^^^ °f h Pji^^^l'V^"""" 

were kept for 7 days, and observed for death. The me- ,„ flltn ' °l '"'"'•^ 

dian lethal dose (LD50), the dose which caused death ,n '° S°t^^ '"lVn^n"Z7tr , 
50% of animals, were calculated according to the , (y ") The compound of the present invention is about 
method of LUchfield^SdwS^^^ ^ 3.7 times as potent as Compound No. 8, which is merely 

TV,- r^,,u.^rJhL'r ^ r ^ L. ■ ^, different from the compound of the present invention in 

^ The results of the Tests 1, 2 and 3 are shown m Table that it has ethoxy group instead of methoxy group S 
25 paraposition of l-phenyl group, in the reducing activity 

TABLE 2 of a-rigidity. Besides, the compound of the present 

invention has a higher safety index than that of Com- 
a-Rigidity relaxant Acute pOUnd No. 8. 

reducing effect effect toxicity Thus, the compound of the present invention has far 

ED50 EDjo LD50 30 greater pharmacological activities than known analo- 
com^und- ^Tv^^' *'"i^^' ^""^^^^ ^'Y' ^""^ Compound Nos. 1 to 5 and has also fairly or far 
^-^ i=I^I '±1 ±> greater pharmacological activities than novel analogous 

A 2.6 16.3 68.5 160.9 2.35 COmpOUnd NoS. 6 tO 8. 

2 1" zl mIz mi 2 01 As is clear from the above explanation, the compound 

3 20.2 ]5i.2 246.1 1.56 (I) or its pharmaceutically acceptable acid addition Salts 

4 6.9 -'3 122.8 156!4 L27 ^ave highly improved, excellent central musole relaxant 
I '5* 8-8 59--3 139.9 2.36 activities in comparison with the known compounds 

7 172 871 \VA l'^ ""^ toxicity. Accordingly, the com- 

8 9!6 14.8 75 5 1345 1 75 ^^^^ °^ present invention is useful as a centrally 

[Remariis]: " ~ ' ' ^ ^tmg musclc relaxant for the treatment of the spasticity 

•'(LDsoVCEDjo of Muscle reianani efTeci) '1 nanimals including humans which is observed in the 

•'Not determined due to incomplete suppression ofEMC activity at 20 nigAg total diseases such as Cerebral hemorrhage or infraction, 

•»Ktot determined due to the death of animals. *P'"^' mWV, Cerebral palsy, multiple 

sclerosis, trauma, intervertebral disc herniation, painful 

From the experimental results shown in Table 2, the shoulder syndromes, low back pain, postoperative joint 

following points are clear. P^J!? '^^ *e like. 

(i) The compound of the present invention is about ^''^^v" ?^ ""1 pharmaceutically acceptable 

4.7 times as potent as Compound No. 1 in the reducing ^'^'^ "f^T"" ^'^^ ^ administered in oral, 

activity of a-rigidity and also about 23 times as long ^ Pf enteral or intrarectal route, preferab y in oral route, 

the latter in the duration of action, and furtiier about 2 3 J^f- °^ compounds vanes with the admmis- 

times as potent as the latter in the musdeSSSct" 'T^^' P"*'f ^' '^'"''^ ^"^ 

ity. The safety index of Compound No. iTTlT^s Lie of oTtTIo ''T\?' nt'""^' " 

1.34, but on the other hand, the compound of the pres- 1 f l^^ °^ V Preferably 0.6 to 6 mg, as 

ent invention shows such ; high safety index 57 f^T^^^^^P^^^kg of b°dy weight pe^ 

which is about 1.8 times that of Compound No 1 ' ^ t's pe'r day ' administered m two to 

4 ^tim^S as'Snt as Co—rNn'Tr^^^^^^^ ' h'''°"' '^^ compound (1) and pharmaceutically acceptable 

itilhv ora r?JS .STun In,^ . R """^ "'^^ '"''^ '^^'^^ ^^"^"y administered to 

the ktLr L thf J r^«S nf ? ^ P^^^"^ °f ^ pharmaceutical composition 

fiShe cln^^^^^^^^^^ • u 60 which contains a non-toxic and effective amount of the 

7 8 aid 2 3 tiZ «fnl t ^ r '""'."T '\ compounds. The pharmaceutical composition is usually 

ri J^t rei " / Compound No. 3 in a- prepared by admixing the active compound (I) or its salt 

ngidity reducing and muscle relaxant activities, respec- with conventional pharmaceutical carrier materials 

lively. The safety index of the compound of the present which are unreactive with the active compound (I) or 

invention is about 1.5 times that of Compound No. 3. 65 its salts. Suitable examples of the carrier materials are 

,;"'^,,.^"r°'"P°""'^°'^^^^P''esent invention is about lactose, glucose, mannitol, dextran, cyclodextrin, 

2.7 and 1.8 times a potent as Compound No. 4 in a-rigid- starch, sucrose, magnesium aluminosilicate tetrahy- 

ity reducing and muscle relaxant activities, respectively. drate, synthetic aluminum silicate, miorocrystalline eel- 
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lulose, sodium carboxymethylcellulose, hydroxy- Analysis-Calcd. for C17H25NO2.HCI: C, 65.47; H, 
propylstarch, calcium carboxymethylcellulose, ion ex- 8.40; N, 4.49; CI, 11.37. Found: C, 65;25; H, 8.25; N, 
change resin, methylcellulose, gelatin, acacia, hydroxy- 4.48; CI, 11.44. 

propylcellulose, low substituted hydroxypropylcel- The hydrochloride thus obtained (10.0 g) is added to 
lulose, hydroxypropyl methylcellulose, polyvinylpyr- 5 a solution of potassium carbonate (5.3 g) in water (50 
rolidone, polyvinyl alcohol, light anhydrous silicic acid, ml) and an oily substance separated is extracted twice 
magnesium stearate, talc, tragacanth, bentonite, vee- with n-hexane (25 ml). The combined n-hexane layers 
gum, carboxyvinyl polymer, titanium dioxide, sorbitan are washed twice with water and dried over anhydrous 
fatty acid ester, sodium lauryl sulfate, cacao butter, sodium sulfate. The solvent is distilled off to give the 
glycerin, glycerides of saturated fatty acids, anhydrous '° free base of the title compound (7.7 g). 
lanolin, glycerogelatin, polysorbate, macrogol, vegeta- PMR(CDCl3)6: 1.18 (3H, d, J=7 Hz), 2.18 (3H, s), 
ble oils, wax, propylene glycol, water, or the like. 2.32 PH, s). 3.85 (3H, s), 6.71 (IH, d, J=8 Hz), 7.42 (IH, 

The pharmaceutical composition may be in the dos- d, J— 8 Hz), 
age form of tablets, capsules, granules, fine granules, jj REFERENCE EXAMPLE 

powders, syrups, suspension, suppositories, injections, . , ^. , , . 

or the like. These preparations may be prepared by l-(2,3-Dtmethyl-4-methoxyphenyl)-l-propanone 
conventional methods. Liquid preparations may be pre- To a stirred solution of 2,3-dimethylanisole (197.0 g) 
pared by dissolving or suspending the active com- and propionyl chloride (147.0 g) in carbon disulfide (700 
pounds in water or other suitable vehicles, when used. 20 ^) 'S added anhydrous aluminum chloride (232.0 g) at 
Tablets, granules or fine granules may be coated in a 5°-10° C. over a period of 1.5 hours. Stirring is contin- 
conventional manner. ued for 2 hours under cooling and additional 3 hours at 

The pharmaceutical composition may contain as the room temperature. The reaction mixture is poured onto 
active ingredient the compound (I) or its pharmaceuti- crushed ice— concentrated hydrochloric acid with stir- 
cally acceptable acid addition salt in the ratio of 0.5% 25 ring. The mixture is extracted with chloroform and the 
by weight or more, preferably 1 to 70% by weight, chloroform solution is washed successively with water, 
based upon the whole weight of the compositions. The dilute sodium bicarbonate solution and water and then 
composition may further contain one or more other '^"ed over anhydrous sodium sulfate. After removal of 
therapeutically active compounds. ^^e solvent by evaporation, the residue is distilled at 

The present invention is illustrated more specifically 30 Pi°-126° C. (1-2 mmHg) to give the title compound 
by the following Examples and Reference Examples. It "^^""^ " crystallized from n-hexane, m.p. 

should be understood that the invention is not limited to . , • ^ , ... ^ ^ „ _. „_ „ 
these examoles Analysis-Calcd. for C12H16O2: C, 74.97; H, 8.39. 

^ ' Found: C, 74.82; H, 8.36. 

EXAMPLE 1 35 PMR(CDCl3)8: 1.17 (3H, t, J=7 Hz), 2.13 (3H, s), 

l-(2.3-Dimethyl-4-methoxyphenyl)-2-methyl-3-(l-pyr. Tn^W^^rnVT's^g;?-"^'''''^''-''^'"' 
rolidinyl)-l-propanone hydrochloride °' ■'=^ °' 

l-(2,3-Dimethyl-4-methoxyphenyl)-l-propanone 
(20.0 g), paraformaldehyde (6.2 g) and pyrrolidine (8.9 40 
g) are combined in isopropanol (30 ml) and 35% etha- 
nolic hydrogen chloride (16 ml) is added to adjust the 
solution to an acidic pH. The mixture is then stirred and 
heated at reflux for 20 hours. After cooling, acetone 
(300 ml) is added to the reaction mixture and the result- 45 [ 
ing solution is cooled in ice water. Crystalline product is 
filtered and recrystallized twice from ethanol (50 
ml)-acetone (50 ml) to give the analytically pure title 
compound (lO.O g), m.p. 169*-172* C. 

Analysis-Calcd. for C17H25NO2.HCI: C, 65.47; H, 50 The above components are blended, granulated and 
8.40; N, 4.49; CI, 11.37. Found: C, 65.23; H, 8.43; N, '"'o '^'''^ts each weighing 150 mg by a 

4.64- CI, 11.67. conventional method. The tablets are further coated 

with hydroxypropyl methylcellulose, talc, titanium 
EXAMPLE 2 dioxide, and sorbitan monooleate in a customary man- 

l-(2,3-Dimethyl-4-methoxyphenyl)-2-methyl-3(l-pyr- 55 ner. There are obtained 1,000 film coated tablets. 

rolidinyl)-l-propanone and its hydrochloride 

1 -(2,3-Dimethyl-4-methoxyphenyI)- 1 -propanone Example 4 

(50.0 g), paraformaldehyde (15.6 g) and pyrrolidine per 1.000 capsules 

(22.0 g) are combined in acetonitrile (250 ml) and 34% go l-(2.3-DiniethyI-4-meihoxyphenyl)-2-methyl-3- 50 g 

isopropanolic hydrogen chloride (38 ml) is added to (l-pyrrolidinyl)-l -propane hydrochloride 
adjust the solution to an acidic pH. The mixture is then LacToIl"™'' 56 1 

stirred and heated at reflux for 6.5 hours. After cooling Micracrysialline cellulose 40 g 

in ice water, crystalline product is filtered and washed Talc 2 g 

with cold acetone. Recrystallization twice from ethanol 65 Magnesium stearate 

(150 mI)-acetone (150 ml) gives the analytically pure 

hydrochloride of the title compound (38.0 g), m.p. The above components are blended, granulated and 
172''-176° C. filled into 1,000 capsules by a conventional method. 



Example 3 


per 1,000 tablets 


l-(2,3-Diinethyl-4-methoxyphenyl)-2-inelhyl-3- 


20 g 


( l-pyrrolidinyl)- 1 -propanone hydrochloride 




Com starch 


28 g 




6Sg 


Microcrystalline cellulose 


30 g 


Hydroxypropylcellulose 


5g 


Light anhydrous silicic acid 


Ig 


Magnesium stearate 


Ig 



4,528,299 

10 

able acid addition salt thereof in admixture with a phar- 

maceutically acceptable carrier. 

4. The pharmaceutical composition of claim 4 
wherein the active ingredient is l-(2,3-dimethyl-4- 



l-(2,3-Dinietliyl-4-methoxyphenyl)-2-methyi-3- 100 g ^ methoxyphenyl)-2-methyI-3-(l-pyrrolidinyl)-l-propa- 

(l-pyrrolidinyl)-l-propanone hydrochloride none hydrochloride. 

200 g S. A method of treating spasticity in mammals which 

i^^tTu^ ;■ ■ ■ comprises administering to said mammals in need of 

Hvdroxv oT It '° « ""''^ ^'■^^t™^"' ^" ^ffect'^e antispastic amount of 1 -(2,3- 

Hydroxypropyiceliulose 30g ,0 dimethyl-4-methoxypheny])-2.methyl-3.(l-pyr- 

rolidinyl)-l-propanone or a pharmaceutically accept- 

The above components are blended and made into ^'''^ ^'^''^ addition salt thereof, 

fine granules by a conventional method. The fine gran- ^' method of claim 5 wherein said compound is 

ules are further coated with dimethylaminoethyl aery- '-(?'3-dimethyl.4-methoxyphenyl).2-methyl.3-(l-pyr- 

late-methacrylate copolymer, macrogol aand maag- " ™!;di|iyO-^propanone hydrochloride, 

nesium .itearatP *- ' • 6 '"^S 7. The method of claim 5 wherem Said compound is 

Wl^. c !•!, !; H • administered in a daily dosage of from 0.5 to 20 mg per 

What IS claimed is: kg of body weight as the free base. 

1. I-(2.3-Dimethyl-4-methoxyphenyl)-2-methyl-3-(l- 8. The method of claim 7 wherein said compound is 
pyrrolidinyl)-l-propanone or a pharmaceutically ac- 20 l-(2,3-dimethyl-4-methoxyphenyl)-2-methy]-3-(l-pyr- 
ceptable acid addition salt thereof. rolidinyl)-l-propanone hydrochloride. 

2. l-(2,3-Dimethyl-4-methoxyphenyI)-2-methyl-3-(l- . ' The method ofclaim 7 wherein said daily dosage is 
pyrroIidinyl)-l-propanone hydrochloride. ""^"^e of 0.6 to 6 mg per kg of body weight as the 

rolidinyI)-l.propanone or a pharmaceutically accept- * « * » * 
30 



35 
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